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was found to be highest in the NP, then the inner annulus fibro- 
sus, with only low levels in the outer AE Expression was also 
found to alter with stage of degeneration. 
Conclusion: We have shown for the first time that normal hu- 
man intervertebral discs express HIF-1 ~ and a range of hypoxia- 
responsive GLUTs and that the level of expression is dependant 
on disc region. Furthermore we have demonstrated that their ex- 
pression is altered during IVD degeneration. These findings have 
implications for understanding the phenotype of cells within var- 
ious regions of the IVD and the metabolic processes occurring 
during degeneration. 
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Aim of study: To investigate the effect of several amino acids on 
type II collagen biosynthesis by articular chondrocytes cultured in 
vitro. 
Methods: Articular chondrocytes were isolated aseptically from 
the cartilage of bovine interphalangeal joints by collagenase di- 
gestion. Cells were seeded at high density in 24-well culture 
plates and incubated at 37°C in a 5% CO2 atmosphere. After 
24 hours, basal medium (Ham F12 containing 10% FBS) was re- 
placed by Ham F12 supplemented with different concentrations 
of glycine, proline or lysine: 0.025; 0.05; 0.1; 0.5; 1; 5 and 10 
mg/mL. The cells were incubated for a further 12 days with the 
supplemented media. At the end of the stimulation period, on cul- 
ture day 13 th, the amount of type II collagen secreted by the cells 
was quantified by means of an ELISA technique. Chondrocytes 
in the control group were maintained in the basal medium for 13 
days. All results are expressed as mean values 4- SD. The sig- 
nificance of differences between treated groups and untreated 
controls was calculated using the two tailed Student's t test. 
Results: As Fig. 1 shows, the treatment of cultured chondrocytes 
with glycine, proline or lysine over a culture period of 13 days 
leads to a dose-dependent increase in type II collagen secretion; 
although too high concentrations of these amino acids induce 
a decreased in collagen production. Optimum concentration of 
glycine seems to be 0.05 mg/mL, although concentrations in the 
range of 0.025-1 mg/mL also induce a significant rise in collagen 
synthesis. Proline also stimulates collagen secretion, mainly in a 
concentration range of 0.05 to 0.5 mg/mL. And a small amount of 
lysine (0.025-0.1 mg/mL) produces a two-fold increase in colla- 
gen production, although the highest dosages of this amino acid 
lead to a decrease in cell growth and collagen biosynthesis. 
Conclusions: Our results indicate that the addition of glycine, 
proline or lysine to the culture medium stimulates type II colla- 
gen secretion by articular chondrocytes. This could be of spe- 
0041 . .  0.0351 
o . r q . .  o o ol 
0o20-1 
& o & °0' 1R / 
¢" 2 °°1°111 / 
0002111 /
000 . . . . . . . .  0000-'.". 
Gly (mg/mL) 
cial therapeutic significance in the treatment of degenerative 
joint diseases such as osteoarthritis. Since decreased collagen 
metabolism seems to be an important factor for the progression 
of this disease, it might be reasonable to utilize these amino acids 
as nutritional supplements to activate collagen biosynthesis in ar- 
ticular cartilage. 
P331 
CHONDROITIN SULFATE UP-REGULATES THE 
EXPRESSION OF THE AGGRECAN CORE PROTEIN AND 
INHIBITS THAT OF IL-11~ INDUCED MATRIX 
PROTEINASES AND INFLAMMATORY MEDIATORS 
F Legendre 1 , R Roche 2, S Leclercq 3, JP Pujol 1 
1Laboratory of Connective Tissue Biochemistry, Faculty of 
Medicine, Caen, France; 2pierre Fabre Laboratories, 29 Av. du 
Sidobre, Castres, France; 3Department of Orthopedic Surgery, 
Clinique St Martin, Caen, France 
Aim: To determine the effect of pharmacologically relevant con- 
centrations of avian chondroitin sulfate (CS) on the regulation of 
IL-1 induced gene expression in articular chondrocytes cultured 
in three-dimensional gel and low oxygen tension. 
Methods: Bovine articular chondrocytes were cultured in algi- 
nate beads and hypoxic atmosphere (5% O2), using DMEM+I 0% 
FCS previously conditionned to 5% 02 by gas bubbling. After 8 
days, the beads were incubated with medium containing avian CS 
(MW: 4-18 Kda) and medium changes were done every 2-3 days. 
6 or 7 days later, IL-11~ (10 ng/ml) was added to some flasks for 24 
or 48 h. At the end of experiment (day 15th), the beads were dis- 
solved in Na Citrate/EDTA solution and the cells were collected. 
RNA was isolated and reverse transcribed to cDNA, which was 
then subjected to the relative quantitative real-time PCR (Q-RT- 
PCR) procedure, using the ABI PRISM 7000 and SYBR green 
detection and specific primers for type II collagen, aggrecan core 
protein, MMP-1, -3, -13, aggrecanases 1 and 2, COX-1 and COX- 
2, and iNOS. RT-PCR data were normalized with 18S RNA and 
gene expression relative to control was calculated with the delta 
delta cycle to threshold (ddCt) method. Radiolabeling with 35S- 
sulfate (3 i~Ci/ml) was also performed to assay GAG neosynthe- 
sis. 
Results: CS did not have significant effect on basal and IL-1 in- 
duced levels of type II collagen mRNA. In contrast, 10 i~g/ml CS 
was found to increase aggrecan core protein expression in nor- 
mal chondrocytes and 10-100 i~g/ml CS repressed the IL-1 in- 
duced inhibition of the gene (24 and 48 h). The up-regulation of 
MMP-1, -3, -13, aggrecanases-1 and -2 by IL-1 (24 or 48 h, de- 
pending on the gene) was also reduced by previous incubation 
with 10 and 100 i~g/ml CS. Similarly, the IL-l-enhanced COX-l, 
COX-2, and iNOS mRNA levels were decreased by pretreatment 
with 10 and 100 i~g/ml CS. 
Conclusions: Avian CS exerts anabolic effects on PG synthesis 
and represses the IL-1 stimulated matrix proteinases gene ex- 
pression in articular chondrocytes cultured in a system mimick- 
ing the in vivo celllular conditions. Furthermore, the agent can 
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